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I GENERAL INFORMATION

Purpose

This report documents the results of a Comprehensive Ground Water Monitoring Evaluation
conducted at the Vernitron Piezoelectric (Morgan-Matroc) facility located in Bedford, Ghio. The
objective of a CME is to determine whether the owner/operator has, in-place, a ground water
monitoring program that is adequately designed, operated, maintained to detect releases or define the
rate, extent, and degree of contaminant migration from a regulated unit as required by rules 3745- 65-
90 through 3745-65-94 and 3645-65-75(F) of the Ohic Administrative Code. This is the first CME
of this facility, therefore the period of compliance under evaluation for this CME is from September
30, 1993, to March 1, 1995.

Information Sources

This report is based on an extensive record review and a site inspection conducted at the facility on
January 27, 1995. The purpose of the inspection was to observe and determine the adequacy of the
ground water sampling procedures, obtain ground water surface elevations, verify the number and
location of monitoring wells, perform a surficial monitoring well construction and integrity inspection
and review written records pertaining to the ground water monitoring program. The site inspection
was conducted by: Todd R. Fisher, hydrogeologist (author), Division of Drinking and Ground Waters
(DDAGW), Northeast District Office (NEDQ), Ohio EPA; John B. Palmer, Division of Hazardous.
Waste Management (DHWM), NEDO, Ohio EPA; and Jeff Mayugh, DHWM, CO, Ohio EPA.
Representing Vernitron Piezoelectric during the inspection were: Mr. William Hocevar, Mr. Ken
Kupcak, Mr. R. Michael Wentzel, Mr. Doug Mehls, and Mr. John Hudak. Ms Deborah Romanowski
of Simon Hydro-Search, Inc. was also present on behalf of Morgan Matroc, and addressed questions
concerning the ongoing ground water monitoring system at the site.

Tin addition to information acquired during the site inspection and review of correspondence contained
in Ohio EPA files, the following documents provided information upon which this CME report is
based: . ' '

Crowell, Katie, Ground-Water Resources Map of Cuyahoga County, Ohio, Ohio Department
of Natural Resources, Division of Water, 1979.

Ford, John P, Glacial and Surficial Geology Map of Cuyahoga County, Ohio, Ohio
Department of Natural Resources, Division of Geologic Survey, 1987.

Ohio Department of Natural Resources, Division of Lands and Soil, An Inventory of Ohio
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Soils - Cuyahoga County, Progress Report No# 54, 1978.

Simon Hydro-Search, Amended Closure Plan, Vernitron Piezoelectric Division, April 1993

United States Department of Agriculture, Soil Conservation Service, Soil Survey of
Cuyahoga County, Ohio, 1980. :

Volmelker, Joel D., Bedrock Topogranhv Map of Cuyahoga County, Ohio, Ohio Department _
of Natural Resources, Division of Geological Survey, Open File Map #1138, 1981.

Inspection Checklists

Attached to this document are several checklists from the RCRA Comprehensive Ground Water
Monitoring Evaluation Document (Directive 9950.2) and the Interim Status Ground Water Program
Evaluation Document (SW-954). The checklists completed for this facility include:

Appendix A: Comprehensive Ground Water Monitoring Evaluation Worksheet

Appendix A-1: Facility Inspection Form for Compliance with Interim Status Standards
Covering Ground Water Monitoring

Appendix A-2: Inspection Compliance Form for a Facility That Has Determined It May Be
Affecting Ground Water Quality



I FACILITY HISTORY AND OPERATIONS

Facility Name Morgan Matroc, Incorporated
formerly known as Vernitron Piezoelectric

1.8, EPA Identification Number OHI 052 ‘3_24 250

(HWEB Number 02-18-0649)

Facility Location

The Morgan Matroc facility is a part of the southwestern quadrant of (Township) TP.6N., (Range)
R.11W., in the proper of Bedford, Cuyahoga County, State of Ohio near the cities of Bedford and
Oakwood. The street address is 232 Forbes Road, Bedford, Ohio, 44146. The facility is bordered to
the north by Forbes Road, to the east by Free Avenue, to the south by wooded residential lots and
to the west by a turf grass residential lot bordered by Wright Avenue. The facility can be located on
the USGS Northfield, Ohio 7.5 minute series topographic map at a latitude of 41° 227 00" North
and 819317 15" West (Figure 1). '

Facility Description and Operations

Morgan Matroc is situated on an approximately 2.5 acre site. The site lies within an area of mixed
residential, commercial and industrial use. The terrain is relatively flat, with paved roads on the front
and one side, light woods behind, and an open meadow to the west.

Morgan Matroc manufactures ceramic piezoelectric elements in a variety of shapes, sizes and material
compositions. Their products are primarily mechanical to electrical transducers, electrical to
mechanical transducers, bandpass radio frequency filters, fuel ignition devices, and tone generators.
The primary ingredients are oxides of lead, zirconium and titanium. The facility blends raw oxides in
water, then dries the resulting paste. The material is calcined, ground in a ball mill, mixed with binders
and spray dried. The material is then pressed or extruded and some parts receive rough machining,
The parts are then bisque fired, followed by being high fired. Parts are then ground to specification.
Some parts are cleaned in tetrachloroethene. Some parts undergo electroding, in which silver is silk
screened onto the surface, or applied in a dipping step. Some parts undergo electroless nickel plating
(no cyanide is involved). Parts are then placed in a bath and exposed to high voltage in order to
polarize the materials. Tetrachloroethene again is used for cleaning, and final cutting and trimming
takes place prior to shipment, o

Morgan Matroc is classified as a Treatment/ Storage/ Disposal facility. Inside and outside drum
storage areas were used for hazardous wastes. Ground water contamination originating from the
outside drum storage area was discovered, and this area has been declared a land disposal facility. The
units are currently undergoing RCRA closure.

The facility was originally known as Vernitron Piezoelectric. Operations began at this site on June
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2, 1958. The facility was purchased by M.M. Piezo Products (Morgan Matroc) on July 27, 1989, and
Morgan Matroc acquired title to the closure units. Vernitron Piezoelectric contractually retained
responsibility for the RCRA units, and is currently performing activities which are intended to lead
to certification of the units as closed. However, the Ohio Environmental Protection Agency (Ohio
EPA) will hold Morgan Matroc (as holder of the title to the property) ultimately liable for the closures
if Vernitron Piezoelectric defaults on the contract.

For consistency throughout this document, the facility will be referred to as Vernitron Piezoelectric.
A plan view of the facility showing the two RCRA drum storage units is presented in Figure 2. The

outside storage area is the RCRA unit subject to this CME. The "treatment areas" illustrated are
waste water treatment areas, and are not relevant to this CME. '

Hazardous Waste Generated

A list of the major waste streams generated at Vernitron Piezoelectric follows (based on information
gathered during a January 27, 1995 inspectiony}:

1) .. The facility generates approximately 55,000 kilograms per year of fired ceramics and parts
contaminated with lead. These materials are generated at all points in the process. These materials
are containerized and manifested off site to Schuylkill Metals of Baton Rouge, Louisiana for
reclamation. These materials appear to be by-products exhibiting a characteristic of hazardous waste.
Since they are being sent off site to be processed to reclaim a usable product (lead), the facility does
not appear to be accumulating these materials speculatively, and the facility appears to handle them
in a manner which is consistent with them being of value, these materials appear to be exempt from
RCRA regulation per Ohio Administrative Code (OAC) Chapter 3745-51-02 (C) (3).

2) .. The facility generates a quantity of sludge contaminated with lead (the quantity of material
generated is included in the total figure given for waste stream number one). These materials are
generated during wash down and clean-up. A waste water treatment plant filter press is the source
of the wash down sludge. These materials are containerized, and manifested off site to Schuylkill
Metals of Baton Rouge, Louisiana for reclamation. These materials appear to be sludges exhibiting
a characteristic of hazardous waste. Since they are being sent off site to be processed to recover a
usable product (lead), the facility does not appear to be accumulating these materials speculatively,
and the facility appears to handle them in a manner which is consistent with them being of value, these
materials appear to be exempt from RCRA regulation per OAC 3745-51-02 (C) (3).

3} .. The facility generates approximately 1100 kilograms per year of fired ceramics and parts
contaminated with stlver and lead, and mixed materials containing silver, lead, platinum and brass.
These materials are generated at all points in the process. These materials are containerized, and
marnifested off site to Vanguard Research Industries of South Plainfield, New Jersey for reclamation
of the silver and platinum. After precious metals reclamation, these materials are returned to
Vernitron Piezoelectric, and then manifested off site to Schuylkill Metals for lead reclamation. These
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materials appear to be by-products exhibiting a characteristic of hazardous waste. Since they are
being sent off site to be processed to reclaim a usable product (silver, platinum, and lead}, the facility
does not appear to be accumulating these materials speculatively, and the facility appears to handle
them in a manner which is consistent with them being of value, these materials appear to be exempt
from RCRA regulation per OAC 3745-51-02 (C) (3).

4y .. The facility generates a quantity of clothing, sweepings, air filter bags and cartridges,
respirator cartridges, waste shipping containers, paper hand towels, wiping rags and sponges,
contaminated pallets, and miscellaneous materials contaminated with lead, silver or solvents.
Approximately 10 to 15 cubic meters per year of lead contaminated materials (DO08) are mamifested
off site to Envotech Management Services of Belleville, Michigan. Approximately 2200 kilograms
per year of silver contaminated materials (D011} are manifested off site to Vanguard Research
Industries (these materials are destroyed in Vanguard's process, and not returned to Vernitron
Piezoelectric). Approximately 320 kilograms per year of tetrachloroethene contaminated materials
(F001) are manifested off site to Ensco of Eldorado, Arkansas. These materials are RCRA hazardous
wastes.

5) .. The facility generates approximately 9000 kilograms per year of spent tetrachloroethene
(F001). This material is generated during degreasing and cleaning operations. This material is
containerized, and manifested off site by Liberty Solvents of Twinsburg, Ohio to Northeast Chemical
of Cleveland, Ohio for reclamation. This material is a RCRA hazardous waste.

6) .. The facility generates spent mineral oils and hydraulic oils which appear to be non-hazardous.
These materials are containerized, and sent off site to Chem Met Services of Wyandotte, Michigan
for fuel blending.

7) .. The facility generates approximately 7500 to 15,000 Liters per year of spent electroless nickel
plating solution. This material is containerized, and sent off site to Envotech Management Services.
This material appears to be a non-hazardous, nickel containing liquid.

8) .. The facility generates approximately 270 kilograms per year of spent Isoprep 201™
containing sulfuric acid, nitric acid and chromium compounds (D002 and D007). This material is
generated from a plating operation. This material is containerized, and manifested off site to
Cyanokem of Detroit, MI. This material is a RCRA hazardous waste.

9) .. The facility generates approximately 1200 kilograms per year of spent isopropyl and ethyl
alcohols (D001). This material is generated from cleaning operations. This material is containerized,
and manifested off site by Liberty Solvents of Twinsburg, Ohio to Northeast Chemical of Cleveland,
Ohio for eventual incineration in a cement kiln. This material is a RCRA hazardous waste.

10} . The facility generates approximately 230 kilograms per year of spent Orange Terpene™
(Terpineol). This material is generated from clean up during the silver electroding process, and
appears to be characteristically hazardous for silver (D011). This material is containerized and
manifested off site to Vanguard Research Industries of South Plainfield, New Jersey (this material is
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destroyed in Vanguard's process, and not returned to Vernitron Piezoelectric). Thls material is a
RCRA hazardous waste.

11) . The facility episodically generates saggers from firing processes and fire bricks from their kilns
which are contaminated with lead (D008). These materials are manifested off site to Chem Met
Services of Wyandotte, Michigan. These materials are RCRA hazardous wastes.

12) . General solid wastes and sharps (used hypodermic needles from the employee blood sampling
program) are managed by Browning Ferris Industries. :

13) The facility generates spent plating solutions which are high in lead content These solutions are
disposed of in the on-site waste water treatment plant. These materials therefore appear to be exempt
from RCRA regulation per Ohio Administrative Code Chapter 3745-51-04 (A) (2).

14) . Fines from an air scrubber cyclone which are high in lead are charged as an ingredient directly
back into the process to make a product. No reclamation occurs prior to its use in the process. This
material therefore appears to be exempt from RCRA regulation per Ohio Administrative Code
Chapter 3745-51-02 (E) (1) (a). '

Specific hazardous waste constituents of concern identified in the outside drum storage unit include

at least trichloroethene, tetrachloroethene, and possibly lead, silver, arsenic, cadmium, chromium,
mercury, and methylene chloride (dichloromethane).

Hazardous Waste Treatment, Storage and Disposal Practices

Hazardous wastes generated during various production processes were placed into containers and
stored in both an inside and an outside drum storage area (illustrated in Figure Two as "Drum Storage
Area"). Only the outside storage area is subject to OAC 3745-65-90 through 94. Now, hazardous
wastes are managed entirely inside the building in less than ninety day accumulation areas and satellite
accumulation areas. The hazardous wastes are then either manifested off site to a permitted
Treatment/ Storage/ Disposal facility or sent off to reclamation facilities. The waste streams generated
and their off site management have not essentially changed historically. Management of the wastes
on-site has changed in that wastes are no longer kept outside, and are no longer stored over ninety
days. Vernitron Piezoelectric also eliminated two Freon™ containing waste streams altogether, and
is making efforts to reduce the quantity of tetrachloroethene waste generated.

Regulatory History

Vernitron Piezoelectric submitted a Notification of Hazardous Waste Activity on August 13, 1980.
Part A of the permit application was received by the Ohio EPA on December 1, 1982. The Ohio
Hazardous Waste Facility Board also issued a hazardous waste facility installation and operation
permit (02-18-0649). The Part A included the regulated units addressed by the CME.

8



Interim status was granted to Vernitron Piezoelectric by the United States Environmental Protection
Agency (USEPA) in documents dated May 4, 1982 and July 11, 1983.

Vernitron Piezoclectric had two drum storage units, one inside and one outside (Figure Two). A
closure plan for the two storage units was received by the Ghio EPA on October 25, 1982,

In December, 1986, Vernitron Piezoelectric submitted a Hazardous Waste Management Plan in which
they requested withdrawal of their Part A and Interim Status, and their intent to close the RCRA units
and downgrade to generator status. A clean closure plan for the units was included, and received by
Ohio EPA on December 16, 1986. This closure plan was approved with modifications by the Ohio
EPA on May 7, 1987. The Ohio EPA Conditional Approval was in turn approved by the USEPA on
June 9, 1988,

Closure activities commenced in August of 1988. During the course of the field work, Vernitron
Piezoelectric discovered that the extent of contamination attributable to the outside drum storage area
was far greater than anticipated. More field work took place in November, 1988.

In April, 1989, Vernitron Piezoelectric performed more field sampling, and in April, May and June
installed four ground water monitoring wells. These investigations revealed that both the soils and
the ground waters around and under the unit were contaminated.

Around July 10, 1989, Vernitron Piezoelectric was referred to Ohio EPA's Central Office for possible
enforcement action arising from (primarily) on-going financial assurance requirements violations and
from operating requirements violations. The Ohio EPA and Vernitron Piezoelectric reached a
settlement, and Director's Final Findings and Orders were journalized on July 18, 1990. Vernitron
Piezoelectric appears to have fully complied with the terms of the Director's Final Fmdmgs and
Orders. No ground water related issues were included.

On December 19, 1989, the Ohio EPA received an amended closure plan from Vernitron
Piezoelectric: This amended closure plan was offered for public inspection in a public notice dated
June 11, 1990. A Notice of Deficiency dated January 8, 1991 was issued to Vernitron Piezoelectric
in response to this submittal.

_ On June 3, 1991, in response to a Notice of Deficiency, Vernitron Piezoelectric submitted a rev1sed
amended clean closure plan to the Ohio EPA,

In response to the revised amended closure plan, the Ohio EPA issued a Notice of Deficiency dated
February 13, 1992 to Vernitron Piezoelectric.

On June 29, 1992, in respon'se to a Notice of Deficiency, Vemitron Piezoelectric submitted a second
revision to the amended closure plan to the Ohio EPA.

" The Ohio EPA's Division of Ground Water issued an extensive review of the second revision to the
amended closure plan on September 28, 1992, Based on these comments, and based upon an Ohio

9



EPA Division of Hazardous Waste Management review, over fifty draft comments were prepared.
These comments, in draft form, were conveyed to Vernitron Piezoelecttic on February 9, 1993.

On June 8, 1993, in response to the draft comments, Vernitron Piezoelectric submitted a third
revision to the amended closure plan and a-ground water quality assessment plan. The Division of
Ground Water issued comments on the plan dated August 19, 1993. Based on these comments, and
based upon an Ohio EPA Division of Hazardous Waste Management review, the Director of the Ohio
EPA issued a Conditional Approval dated September 30, 1993.

On October 29, 1993, the Ohio EPA received an updated copy of volume one of the closure plan,
revised to incorporate the modifications contained in the Conditional Approval. Various comments

and responses were exchanged between Ohio EPA and Vemitron Piezoelectric through March, 1994.

* Field and sampling activities were conducted the week of June 13, 1994. As of December 20 1994,
the Ohio EPA had not received a report on the results of these activities.

10

g



111R REGEONAL AND SITE HYDROGECLOGY

Regional Hydrogeologic Setting

The facility lies in the glaciated portion of the Allegheny Plateau physiographic province. The
geology of this area is characterized by relatively horizontal, sedimentary rock consisting of
sandstones, shales, and siltstones of Mississippian age. The bedrock is overlain by varying
thicknesses of poorly-sorted Wisconsinan tills that are interbedded with sands, gravels, clays, and silts
(Simon Hydro-Search, 1993). Specifically, the primary glacial deposit in the vicinity of the site is the

Lavery Till which is silty to clayey, strongly calcareous, and cohesive. Occasionally, the younger
" Hiram Till may be identifiable in local outcrops, but in most places is thinner than the modern soils.
Older tills may be present in extensive outcrops and in the subsurface.

According to the Soil Survey of Cuyahoga County (1980), soils in the vicinity of the site are
characterized as Mahoning-Urban land association. Urban land is covered by streets, parking lots,
buildings, and other structures such that the soils are obscured and unidentifiable. Mahoning soils
are medium textured and somewhat poorly drained. Soil permeability is slow to very slow and
perched seasonal high water tables may occur at depths of 12 to 30 inches. These soils tend to be
deep and occur in broad undulating areas on till plains and on higher parts of lake plains.

The uppermost bedrock unit underlying the site is the Orangeville Shale of the Cuyahoga Formation
(Mississippian Age) (Winslow, et. al,, 1953). This shale is characterized as soft, uniform, dark blue-
gray to tan-gray, and fissile. Dlrectly underlying the Orangevﬂle Shale lies the Berea Sandstone
(Mississippian age).

Ground water in the area is obtained from the shales of the Cuyahoga Formation (Crowell, 1979).
Yields of 3 to 10 gallons per minute can be encountered less than 30 feet below the surface. Water
occurs primarily along bedding planes and in fractures (Simon Hydro-Search, 1993). Bedrock is
encountered at a depth between 18 and 25 feet below the ground surface (Volmelker, 1981). Ground
water resources also can be developed from the underlying Berea Sandstone in wells advanced to 75
to 123 feet below the surface. The Berea Sandstone is interpreted by the Chio Department of Natural
Resources as a confined aquifer. ' '

Site Geology and Hvdrogeology

Well logs for the three monitoring wells installed in 1989, indicate that the facility is underlain be
approximately 10 feet of moist, silty clay (unconsolidated, possibly semi-confined aquifer). The clay
is underlain by a weathered Orangeville Shale (a confining layer at depth). The deepest well was
drilled to 15 feet below the ground surface. All wells were completed at the shale/till interface.
Monitoring well locations are shown in Figure 3. Using the water level elevation data collected in
1989, a northeast to southeast ground water flow direction was calculated for the site (Figure 4).

11



Ground water was encountered from 3.75 to 4.83 feet below the ground surface, which is several feet
above where the first significant ground water zone was encountered.

Additional ground water elevation data were collected on January 26 and January 30, 1994. Figures
4 and 5 are piezometric surface maps (with flow lines) that were constructed from the January data.
The water level elevation data collected in 1995 indicate that the ground water flow direction may
shift locally toward the southeast in the vicinity of MW-3. This apparent shift in ground water flow
direction may be the result of seasonal or temperal variations. However, insufficient water level
elevation data currently exist to define such vaniations. Recently the wells were modified from a flush
mounted completion to an above ground completion. It is also possible that the apparent shift in
ground water flow direction may be the result of a surveying error of the reference point. A ground
water elevation data summary (1989-1995) is provided in Table 1.

Table 1. Ground Water Eleva‘aon Data Summary (1989 - 1995)

Well No. "Measuring Point 06/12/89 06/15/94 01/26/95 01/30/95
MW-1 TOC, 100.64 94.39 94.38 94.95 95.05
MW-2 TOC, 101.34 94,67 93.54 95.09 95.13

MW-3 TOC, 101.28 93.48 93.25 95.09 95.08
MW-4 TOC, 102.64 Not Installed | Not Installed 96.32 96.38
MW-5 Not Installed — - -—- -
MW-6 - Not Installed --- --- -- -
MW-7 " Not Installed - --- --- -

w*% Al top of casing (TOC) elevations were measured in reference to an on-site datum of 100.0 feet
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IV, GROUND WATER MONITORING SYSTEM

Ground Water Monitoring History

Clean closure activities for the two drum storage areas commenced in August of 1988. During the
course of the field work, Vernitron Piezoelectric discovered that the extent of contamination
attributable to the outside storage area was far greater than anticipated. In November 1988, more
field work took place to determine the rate and extent of contamination in both soil and ground
water. More field sampling was performed in April 1989. In addition, four ground water monitoring
wells were installed at the site in April, May, and June 1989. One of the monitoring wells, MW-3,
adjacent to soil boring location #62 was abandoned due to well development problems. This well was
replaced with another well also designated MW-3. Three additional monitoring wells (MW-5 through
MW-7)} will be installed hydraulically downgradient from the outside drum storage area in the near
future, once the ground is solid enough for drilling rig accessablility. All installed site monitoring
wells will be used to evaluate and monitor the uppermost aquifer as specified by 3745-65-90 (A) of
the Ohio Administrative Code (CAC). In 1992, based on the results of samples collected from MW-
I, -2, and -3 and analyzed in 1989, the Ohio EPA directed the company to develop and implement
a Ground Water Quality Assessment Program (GWQAP) in Accordance with OAC 3745-65-93 (D).

Monitoring Well Placement

Four monitoring wells (MW-1 through MW-4) have been installed at the site (sée Figure 3). These
wells are installed in the uppermost aquifer as specified by rule OAC 3745-65-90(A). These wells
were found to be located at their reported locations.

Upgradient, background well, MW-4, is located just northeast of the outside drum storage area,
approximately 50 feet upgradient of the boundary of detectable VOC concentrations found during
the soil vapor survey described in Section 4.1 of the approved Amended Closure Plan.

Tt appears that the placement of monitoring well MW-4 is hydraulically upgradient from the outside
drum storage area, however, because the results of the initial sampling of this well have not yet been
received by the Ohio EPA, the company has not demonstrated that the ground water from this well
is representative of background water quality, unaffectd by the facility as specified in rule 3745-65-91
(A)(1)(a) and (b) of the OAC.

"Monitoring wells MW-1 and MW-2 are installed within the limits of the outside drum storage unit.
Well MW-2 is located in the northern corner of the unit and MW-1 is located in the eastern corner
of the unit. Well MW-3 is located outside the southwestern limits of the umit. Additional water level
elevation data are needed to determine if seasonal and temperal variations may be affecting the
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direction of ground water flow at the site. In addition the monitoring wells recently were changed
from a flush mounted completion to an above ground completion. The January 1995 water level
elevations are the first such data collected since the wells were modified. The change in ground water
flow direction may also be the result of an error in the surveying of the reference measurement point.
This should be investigated by the company. If the ground water flow direction calculated using the
1995 water level elevation data is correct, the company may not have in place a ground water
monitoring system that meets the requirements of OAC 3745-65-91 (A)(2). However, additional
investigation is needed to determine if this is a seasonal or temporal phenomonon, the result of a
surveying error, or a permanent change in the hydraulic conditions at the site.

As part of the GWQAP three additional monitoring wells, MW-5, MW.- 6, and MW-7, will be installed
downgradient of the investigation area. These wells will be placed slightly downgradient of the
boundary of detectable VOC concentrations determined during the soil vapor survey.

Monitoring Well Installation and Construction

Monitoring wells MW-1, MW-2, MW-3, and MW-4 were drilled to a specified depth using 10-inch
inner diameter (LD.) hollow-stem augers. Soil samples were collected continuously in advance of
the bit using a 2-foot split-spoon sampler. Each sample collected was visually classified by a qualified
geologist and these descriptions were recorded on boring logs. These descriptions included
applicable information such as soil type, organic material content, grain size distribution, gradation,
plasticity, color, moisture content, odor, and PID measurements (Simon Hydro-Search, 1993).

Drilling continued in all borings until competent shale bedrock was encountered. The total depth of
the borehole was determined using a tape measure (Simon Hydro-Search, 1993).

“All drilling equipment was decontaminated between wells by steam-cleaning.  Soil sampling
equipment was decontaminated by steam-cleaning or washing with a non-phosphate detergent, rinsing
with tap water, and then Type Il reagent grade water between each sample location and depth (Simon
Hydro-Search, 1993). '

Soil cuttings and other solid materials collected during the drilling activities was temporarily stored
in 55-gallon drums or composited with excavated soils being disposed of as hazardous waste. The
solids were adequately characterized and disposed of properly in accordance with all applicable
regulations. Solids generated during drilling activities, if disposed of separately from excavated
materials being handled as hazardous waste, were characterized for disposal by analyzing for, at a
minimum, TCLP metals and volatile organic compounds (Simon Hydro-Search, 1993).

Monitoring wells were constructed of new 4-inch LD. Schedule 40, flush-threaded polyvinychloride
(PVC). Well casings, couplings, and screens sealed in factory plastic were used in the construction
of the monitoring wells. A slot size of 0.010-inches was selected for each well. Monitoring wells
MW-1, MW-2, and MW-3 were constructed with 10-foot screens, whereas, monitoring well MW-4
was constructed with a 5-foot screen. All screens were placed at an approximate depth of 5-15 feet
below ground surface in the zone of saturation above the bedrock shale (weathered shale / till
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interface}(Simon Hydro-Search, 1993).

The sand filter pack was placed within the well annulus, from the botiom of the screen to
approximately one foot above the top of the

screen. The sand pack was installed through the hollow-stem augers, as the augers were withdrawn.
A 2-foot bentonite pellet seal was placed above the sand filter pack and hydrated in 6-inch intervals.
Concrete was used to fill the annular space around the well casing from just below the frost line (3
feet below grade) to the ground surface and extending into an apron (well pad) around the well head.
The annular space below the concrete and above the bentomite seal was filled with a cement-bentonite
grout mixture (Simon Hydro-Search, 1993).

Originally, flush-mounted protective covers were installed in monitoring well MW-1, MW-2, and
MW-3, however, in January of 1995 the same monitoring wells were retro-fitted for steel locking
“stick-up" protective casings. All monitoring wells on site now have PVC well casings that extend
to at least 20 inches above grade and protective steel covers with locking caps. Bumper guards were
‘provided where necessary for protection from vehicular traffic. Bumper guards consist of four guard
posts (3 or 4 inch diameter steel pipe, concrete filled) evenly spaced around the perimeter of the
concrete well pad. A weep hole was installed through the protective cover to facilitate drainage of
ponded water and to prevent ice from forming during the winter months (Simon Hydro-Search,
1993).

Monitoring well construction information is provided in Table 2. A typical well construction diagram
for the installed monitoring wells is provided in Figure 7.

Monitoring Well Maintenance

~ During the CME inspection (01/27/95), a surficial inspection of the integrity of the monitoring wells
was conducted. No maintenance
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Table 2. Monitoring Well Construction information

Wall " Grade Top of Stickug Boring Screen Screan Screen Casing Screen Fiker Fiter Pack Grout Drilling Driliing Dav. Date Installed

# Casing Depth Depth Elavation Length Serean Slot Size Pack Langth . Method Fluid Tach Instalted By

! = Vo0& yes | 15 | t0? — io’ | pul joci” | D | 21 PO HSA (e | — A 99 Towcon

X | = Vor3t'| yes | 157 | /ol | — 77 | Puc | paio | sad] 2t [/ THSA Jave | — 1o 49 Tocen

Bl . [ - — !

3= Jotas] ves | 155 w0/ | — 1797 puc fo.cror| S| 27 117 | HoAT| W ao0) $4| Toneos]
7 T o —— ’ .

H O — boaerles | —32 7| — 15 | A ggrr | SB0| =72 117 )i [ames 5. 95| PST.
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problems (i.e., unlocked well covers, damaged concrete collars, etc.) were identified at the time of
the mspection. It appears that the monitoring wells installed at the site have been properly maintained
to meet the minimum requirements of rule 3745-65-91(C) of the QAC.
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V. SAMPLING AND ANALYSIS PLAN AND PROCEDURES

- Sampling and Analysis Plan

The sampling and analysis plan (SAP) was approved as a section of the closure plan on September
30, 1993. The SAP was reviewed and evaluated in accordance with the requirements specified in rule
3745-65-92(A) of the OAC. No deficiencies were encountered. During the CME inspection, it was
confirmed that the SAP was kept on site at all times.

Field Evaluation of Sampling and Analysis Procedures

A field evaluation of sampling and analysis procedures took place during the CME inspection on
January 27, 1995. Vernitron's consultant Simon Hydro-Search was present during the site inspection
and demonstrated sampling procedures by purging and sampling MW-4 (newly installed). Purging,
water level measurements, and sampling was performed earlier in the week for all monitoring wells
currently installed on site. The following procedures were performed and observations recorded for
MW-4 during the inspection. '

Before MW-4 was purged, a Keck oil/water interface probe was lowered into the well to obtain
water level data and to confirm whether or not the presence of light non-aqueous phase hydrocarbons
exist. A bottom of the well measurement was also taken to determine the length of the water column
in the well and also to determine whether or not fines have settled out into the well. The volume of
the well was calculated and three to five well volumes were removed and containerized before the
ground water samples were collected. A dedicated polypropyline disposable bailer was used to
purge the well.

After the appropriate number of well volumes were removed, a decontaminated Teflon bailer was
used to collect the ground water samples. Decontamination of all sampling equipment was performed
by first using a non-phosphated detergent, then a tap water rinse, followed by a final Type II reagent
water rinse. '

First, the VOC sample was collected by very gently lowering the bailer into the well. The sample was
retrieved by the bailer and then transferred to 40 ml vials via a bottom spigot. The transfer occurred
very slowly to minimize agitation and volatization of possible contaminants. Each vial contained
hydrochloric acid as a preservative. A positive meniscus was created in the vial and the cap was
screwed on tightly to prevent the formation of air bubbles. The sample vials were then appropriately
Jabeled and placed into a cooler with ice.

Lastly, the lead sample was collected using a Teflon bailer with bottom spigot. The sample was
withdrawn from the bottom of the bailer using a hand pump and transferred through a 0.45 micron
filter directly into the sample container. The sample was then preserved with nitric acid, labelled,
then placed in the cooler for shipment to the laboratory.
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VI. ASSESSMENT MONITORING PROGRAM

Assessment Monitoring Program Description

The ground water quality assessment plan (GWQAP) was approved on September 30, 1993, as part
of the closure plan after several revisions were submitted to the Ohio EPA. The GWQAP can be
found in the approved amended closure plan. The assessment monitoring program was initiated after
it was discovered that the outside drum storage area had adversely affected ground water under the
facility. Currently, the facility is determining the rate and extent of this contamination in the
uppermost aquifer. The present ground water monitoring system is comprised of one upgradient
monitoring well and three downgradient monitoring wells. However, the facility is in the process of
implementing the GWQAP (Phase A) which call for three additional monitoring wells to be located
directly downgradient of the outside drum storage area. If the extent of the ground water
contamination cannot be determined with the addition of these three wells, additional monitoring -
wells will be required as specified under later phases (i.e., Phase B, to be submitted later).

Ground Water Quality Assessment Plan/Implementation

The GWQAP was approved as part of the amended closure plan on September 30, 1993.
Specifically, the GWQAP requires that samples are collected quarterly for a minimum period of three
years and analyzed for volatile organic compounds (VOCs)(Method 8240) and lead (Method 7421)
according to SW-846 methods and protocols. The use of indicator parameters are not required under
the approved GWQAP, '

According to the closure schedule in the approved amended closure plan, project preparation, field
testing, soil sampling and analysis, well installation, well sampling, and ground water analysis should
“have been initiated two months after the closure plan approval date (September 30, 1993); and
completed within six months of this date. The operator has not followed the implementation schedule
as specified in the GWQAP and Closure plan. . This constitutes a violation of the requirements of rule
3745-65-93(D)(4) of the OAC for failing to follow the approved GWQAP.

Assessment Momtormg Samphn,q Events

Only two samphng events have occurred since the approval of the Amended Closure Plan (September
30, 1993). The first sampling event occurred on June 13, 1995. Results from this sampling event
have not been submitted to the Ohio EPA. The second samphng event occurred on January 26, 1995.
Again, the Ohio EPA has not received these results. ‘

According to the GWQAP, ground water samples are to be collected quarterly. As of 01/26/95, the
facility has not met the quarterly sampling frequency as required by rule 3745-65-93(D)(7) of the
OAC.
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Ground Water Oualitv Analvtical Results

Ground water quality analytical results are presented in Table 3. Only the results from the June
28/July 6, 1989 sampling event are provided. 1,2-Dichloroethylene was detected in all three
monitoring wells at concentrations ranging from 0.060 to 6.8 mg/l. Acetone was detected in
monitoring well MW-3 at a concentration of 0.26 mg/l. Tetrachloroethylene was detected in
monitoring wells MW-1 and MW-3 at concentrations of 5.0 and 0.44 mgfl, respectively.
Trichloroethylene was detected in monitoring wells MW-1 and MW-3 at concentrations of 0.78 and
0.28 mg/l, respectively. Toluene was detected in monitoring well MW-1 at 0.58 mg/l. Lead was
detected in only one monitoring well, MW-3, at a concentration of 0.018 mg/l.

As of January 27, 1995, the facility has not determined the full rate, extent, and concentration of

hazardous waste and hazardous waste constituents in ground water associated with the RCRA unit
as required by rule 3745-65-93(D)(4) of the OAC.
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Table 3. Summary of Analytical Results {(monitoring wells MW-1, MW-2, and MW-3)

Total Lead

| Well Number Sample Date Volati(lr;;{)galﬁcs (el
DCE 6.800 o
PCE 5.000
MW-1 06/28/89 TCE 0.780 ND
TOL 0.580
DCE 0.060
MW-2 06/28/89 ND
ACE 0.260
| DCE 4.500
MW-3 07/06/89 PCE 0.440 | 0.018
TCE 0.280

ACE = Acetone

DCE = 1,2 -Dichloroethylene
PCE = Tetrachloroethylene
TCE = Trichloroethylene

TOL = Toluene

ND = denotes not detected

*xx% Analytical results from 06/13/94, and 01/26/95 sampling events have not been reported.

26



VII. RECORDKEEPING AND REPORTING REQUIREMENTS

Recordkeeping Requirements

In accordance with rule 3745-65-94 (B) (1), Vemitron Piezoeleciric has kept records of the required
evaluations and analytical results as specified in the Ground Water Quality Assessment Plan included

in the approved Amended Closure Plan. These records were reviewed during the CME inspection
(01/27/95).

Reporting Requirements

The facility has not filed an annual report for the assessment monitoring system for March 1, 1994
and March 1, 1995 as required by rule 3745-65-75 of the QAC.
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VIII. COMPLIANCE STATUS SUMMARY

As a result of this CME, several violations of the Ohio interim status ground water monitoring
regulations OAC rules 3745-65-90 through 3745-65-94 have been identified. Each violation is
listed below, and a brief corresponding explanation of the nature of the violation is given. The
attached RCRA checklists should be consulted for additional information.

Violations
Violation 1; QAC 3745-65-75

Vernitron Piezoelectric has failed to file an annual report for the assessment monitoring system for
March 1, 1994 and March 1, 1995 as requlred by rule 3745-65-75 of the Ohio Administrative
Code.

No Supplemental Annual Report Forms for Ground Water Monitoring data have been received
during the compliance period under evaluation.

Violation 2:  OAC 3745-65-91 (A) (1) (a) and (b)

Vernitron Piezoelectric Division has failed to show that ground water collected from the
background well (MW-4) is representative of background water quality in the uppermost aquifer
as required by rule 3745-65-91(A)(1)(a) of the Ohio Administrative Code. Analytical results for
MW-4 have not been received by Ohio EPA.

Vernitron Piezoelectric Division has also failed to show that ground water collected from the
background well (MW-4) has not been affected by the facility as specified in rule 3745-65-
91(A)(1)(b) of the Ohic Administrative Code. Analytical results for MW-4 have not been
received by Ohio EPA. .

Upgradlent well MW-4 was installed in January 1995. Although the well is hydraulicalty
~ upgradient of the RCRA unit, data are not yet available to determine if samples collected from the
well are representatwe of background water quality unaffected by the facility.

Violation 3: OAC 3745-65-93 (D }{(4)

Vernitron Piezoelectric Division has failed to implement a ground water quality assessment
program capable of determining: 1) the full rate and extent of migration of hazardous waste or
hazardous waste constituents in the uppermost aquifer; and 2) the concentrations of the hazardous
waste or hazardous waste constituents in the uppermost aquifer; as

required by rule OAC 3745-65-93 (D) (4) of the Ohio Admimstrative Code. -

The GWQAP was approved in September 1993 and implementation of the program should have
been initiated within sixty days of the approval. The company did not initiate implementation of
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this plan until January 1995. The additional downgradient wells proposed in the plan have not
been installed. Quarterly monitoring has not been completed during the compliance period under
evaluation. :

Violation 4: OAC 3745-65-93 (D) (7)

Vernitron Piezoelectric has failed to meet the quarterly sampling frequeney as required by rule
3745-65-93 (D) (7) of the Ohio Administrative Code.

Quarterly samﬁﬁng of the ground water monitoring wells was not initiated during the compliance
period under consideration. Quarterly sampling of the wells should have commenced within 60
days of the formal approval of the closure plan by the Ohio EPA in September 1993.

Deficiencies

- Deficiency 1:

During the CME inspection, the company did not follow proper decontamination procedures for
sampling equipment. Although samples were collected for metals and VOC analyses, the
decontamination procedures did not include a nitric acid rinse nor acetone and pesticide grade
hexane rinses. '

Deficiency 2.

During the CME inspection, the company did not take ground water temperature readings. In
addition, the pH and specific conductivity readings are not reliable due to a malfunction of the
measurement equipment.

Deficiency 3:

Sufficient ground water elevation data are not available to evaluate seasonal and temporal
variations in ground water flow direction. The January 1995 water level elevation data indicate
that the ground water flow direction may have changed since the water levels were last measured
in 1994, Alternatively, a surveying error of the newly installed well risers may be responsible for
the apparent shift in flow direction.

29



APPENDICES



APPENDIX A

COWIPREHE\ISIVE GROUND-WATER MONITORING
EVALUATION WORKSHEET

The following worksheets have been designed to assist the enforcement officer/
technical reviewer in e?aluatingthe'ground-}vater monitoring system an owner/operator
uses to collect and analyze samples of ground water. The focus of the worksheets is
technical adequacy as it relates to obtaining and analyzing representative samples of
ground water. The basis of the worksheets is the final RCRA Ground Water Monitoring
Technical Enforcement Guidance Document which describes in detail the aspects of
ground-water monitoring which EPA deems essential to meet the goals of RCRA.
Appendix A is not a regulatory checklist. Specific technical deficiencies in the
monitoring system can, however, be related to the regulations as illustrated in Figure 4.3
taken from the RCRA Ground-Water Monitoring Compliance Order Guide (COG)
(included at the end of the appendix). The enforcement officer, in developing an
enforcement order, should relate the technical assessment from the worksheets to the
regulations using Figure 4.3 from the COG as a guide.

Comprehensive Ground- Water Monitoring Evaluation Y/N

I. Office Evaluation Techmcai Evaluation of the Desxgn of the
Ground-Water Monitoring System

A. Review of Relevant Documents
1. What documents were obtained prior to conducting the inspection:

a. RCRA Part A permit application?
b. RCRA Part B permit applicaton?

c. Correspondence between the owrner/operator and appropnatc agencies or
cidzen’s groups?

- d. Previously conducted facility mspecnon reports?

e. Facility's conmactor reports?

f. Regional hydrogeologic, geologic, or soil reports?

g. The facility's Sampling and Analysis Plan?

h. Ground-water Assessment Program Outline (or Plan, if the facility is in
assessment monitoring)?

< Lo Il 22

i. Other (specify) (520 [Q%,g EMDF“S
T = YES ' NS = NOT SPESIFLED OWPE-
N = NO * = COMMENT NUMBER A
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Y/N

B. Evaluation of the Owner/Operator’s Hydrogeclogic Assessment

1. Did the owner/operator use the following direct techniques in the hydrogeologic
assessment:

a. Logs of the soil borings/rock conngs (documented by a protessional geologist,
soil scientist, or geotechnical engineer)?

* b. Materials tests (e.g., grain-size analyses, standarg perietration tests, etc.)?

c. Priezometer installation for water level measurements at ' different

d.51ug tests? - depths?

c. Pump tests?

f.Geochemical analyses of soil samples?

g. Other (specify) (e.g., hyd.rochcmical diagrams and wash analysis)

S [zizici<

2. Did the owner/operator use the following indirect techmques to supplement
d1rect techmque data:

a. Geophysical well logs?

'b. Tracer studies?

c. Resisnviry and/or clccrromagncnc conductancc" '

d. Seismic Survey?

¢. Hydraulic conductivity measurements of corcs'?

f. Aerial photography?

- g. Ground penetrating radar?

h. Other (spccify)

3. Did the owncrfopcrator document and preseat the raw data from the site
hydrogeologic assessment?

feleleieflet]

4 D1d the owner/operator documcnt methods (criteria) used 1o correlate and analyzc
Lhc mforrnauon'?

~<

5. Did the owner/operator prepare the following:

a. Narradve descripton of geology?

b. Geologic cross sections?

¢. Geelogic and soil maps?

d. Boring/coring logs?

¢. Stucture contour maps of the differing water bcanng zone and confining layers?

f. Narratve descripton and calculadon of ground-water flows?

<<
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g. Water table/potentiometric map?

-h. Hydrologic cross sections?

6. Did the owner/operator obtain a mﬁonﬂ map of the area and delineate the faciliry?

- 1f yes, does this map illustraie:
- a. Surficial geology features?

b. Streams, rivers, lakes, or wetlands near the facility?

¢. Discharging or recharging wells near the facility?

I

7. Did the owner/operator obtain a regional 'hydmgcoiogic map?

If yes, does this hydrogeologic map indicate:
a. Major areas of recharge/discharge?

b. Regional ground-water flow directon?

¢. Potennomenic contowrs which are consistent with observed water level
elevations? |

3. Did the owﬂcr/o;;crator prepare & facilicy site map?

1t yes, does the site map show:
8. Regulated units of the facility (e.g., landfill areas, 1mpoundments)7

b. Any seeps, springs, streams, ponds, or wetlands?

c.Locationof monitoring wells, soil borings, or test pits?

d. How many regulated units does the facility have? _____|

P<--<'|~;<:--<-.-< T Ikl |z

if more than one regulated unit then, -
* Does the waste management area encompass all regulated units?

<
=

« Is a waste management area delineated for each regulated unic?

N /A

C. Characterization of Subsurface Geology of Site

1. Soil boring/fiest pit program: |

a. Were the soil borings/test pits pcrmrmcd under Lhc supervision of a quahfiec
professional?

b. Did the owner/operator provide documentation for selecting the spacing for
borings?

¢. Were the borings drilled to the depth of the first confining unit below the
uppermost zone of saturadon or ten feet into bedrock?

d. Indicate the method(s) of drilling:

HO‘ lOL.) 5“‘&»1 Au%&f‘-\’\ﬁ /6? i,‘-p S‘?oom So\mf’?{tq‘a




9980.2

_Y/N

Ig.

Auger (hollow or solid stem)

Mud rotary M4
Reverse rotary Min
Cable tool K oy
Jeudng MR

- Other (specify) 6‘10 Pf‘dﬁ{ / ;ll\,dro ML\ Mnolcﬂtts

e. Were continuous sample conngs wken?

- f. How were the samples obtzuncd (check methcd[s])

« Split spoon
» Shelby tube, or simjlar
» Rock coring

-+ Ditch sampling
» Other (explain)

I-\W

1

g. Were the continuous sample cormgs logged by a qualified prorcssmnal in
geology?

h. Does the tield bonng log include the tollowmg information:
» Hole name/number?

+ Date started and finished?

~*» Driller’'s name?

» Hole location (i.e., map and elevadon)?

« Drill rig type and bit/auger size?

* Gross petrography (e.g., rock type) of each geologic unit?

« Gross mineralogy of each geologic unit?

* Gross structural interpretation of each geologic unit and strucrural features
(e.g., fractures, gouge material, solutdon channels, buried socams or vallcys.
*idendfication of depositional material)?

Kz [N« k<

+ Development of soil zones and vertcal extent and dcscnpuon of soil type?

*» Depth of water bearing unit(s) and vertical extent of each?

» Depth and reason for termination of borehole?

-« Depth and locadon of any contaminant encountered in borehole?

+ Sample locadon/number?

.+ Percent sample recovery?

-« Narrative descriptons of:
—Geologic observations?

—Drilling observations?

i. Were the following analytical tests pcrfOrrncd on the core samples:

» Minerzlogy (e.g., microscopic tests and x-ray diffraction)?
» Peographic analysis: ' '
—degree of crystallinity and cementadon of matrix?

—degree of sorting, size fraction (i.e., sieving), textural variations?

—rock type(s)?

YT |z K Z'_—<;Qu<-<2
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—s50il type?

—approximate bulk geochermuswy?

—existence of microstructires that may etfect or indicate fluid flow?

¢ Falling head tests?

e Static head tests?

o Settling measurements?

s Centrifuge tests?

¢« Column drawings?

=)

Az l=lz] 2|2

D. Verification of Subsurface Geological Data

1. Has the owner/operator used indirect geophysical methods to supplement geological |

conditions berween borehole locations?

2. Do the number of borings and analytdcal data indicate that the confining layer

displays a low enough permeability 1o impede the migration of contaminants to any -

stratigraphically Tower water-bearing units?

3. Is the con.f"ming laycr lateraily continuous across the entire site?

4. Did the owner/operator consider the chemical compatibility of the site-specific

waste types and the geologic materials of the confining layer?

5. Did the geologic assessment address or provide means for resolution of any
~ information gaps of geologic data?

6. Do the laboratory data corroborate the field data for pewography?

7. Do the laboratory data corroborate the field data for mineralogy and subsurface
geochémisty?

1E. Presentation of Geologic Data

1. Did the owner/operator present geologic cross sections of the site?

2. Do cross sections:

- a. identdify the types and characteristics of the geologic materials present?

b. define the contact zones between different geologic materials?

c. note the zones of high permeability or fracrure?

d. give detailed borehole information including:

Al

#11
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Y/N

+ location of borehole?

« depth of terminagon?

* location of screen (if applicable)?

+ depth of zone(s) of saruration?

* bacxuili procedure?

3. Did the owner/operator pmvidé & topographic map which was constructed by a
licensed surveyor? _

Z z<a@1

4. Does the topographic map provide:

n

a. contours at a maximum intervel of two-feet?
b. locations and illustrations of man-made fearures (¢.g., parking lots. factory

buildings, drainage ditches, storm drain, pipelines, ete.)? . m A
c. descripdons of nearby water bodies? /A
d. descripdons of off-site wells? /A
c. site boundanes? M/A
f. individual RCRA units? %) /A
g- delincaton of the waste management area(s)? M -
h. well and boring locations? MIA

off-site features?

5. Did the owner/operator prowdc an zerial photograph dépicting the sitc and sdjacent

6. Does Lhc photograph clearly show surface water bodies, adjacent municzpdxms. and
rcndcnccs and are these clearly labelled?

W

IF. Identil‘ication of Ground-Water Flowpaths'
1. Ground-water flow direction

. & Was the well casing height mca.sm‘bd by a licensed surveyor to the nearest 0.01
~: foot?

'b. Were the well water level measurements taken within a 24 hour period?

c. Were the well water level measurements taken to the nearest 0.01 foot?

d. Were the well water levels allowed to stabilize after construction and
- development for a minimum of 24 hours prior to measurements?

,<<K—<

e. Was the water level information obtained from (check appropriate one):
' » multiple piezometers placed in single borehole?
« verucally nested piezometers in closely spaced separare |
boreholes?

+ monitoring wells? ) .1__

e

OWPE
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Y/N

f. Did the ownerjoperator provide consgucton details for the piezomerers? M M\

g. How were the statc water levels measured (check method[s]).
» Electric water sounder '
» Werted tape
« Air line
~ e QOther (explain)

R

B )

h. Was the well water level measured in wells with equwa.lcnt screened intervals at -
an equivalent depth below the saturated zone?

i, Has the owrier/operator provided a site water tablc (potentometric) contour map?

if yes,
« Do the potentiometric contours appear logical and accurate based on -
topography and presented data? (Consult water level data)

« Are ground-water flow-lines indicated?

+ Are static waler levels shown?

« Can hydraulic gradients be esdmated?

j. Did the owner/operator develop hydrologic cross sections of the verdcal flow
component across the site using measurements from all wells?

7 Ha4-4 K<

k. Do the owner/operator’s flow nets include:

« piezometer locations? N
¢ depth of screeming? WA
« width of scresning? N&
» measurements of water levels from all wells and piezometers? VI

2. Seasonal and temporal fluctuatons in ground-water

a. Do flucruadons in static water levels occur? If yes, are the fluctuadons caused by
any of the following: '

—Off-site well pumping

~ —Tidal processes or other interminent natural
variadons (e.g., fiver stage, e1c.)

—n-site well pumping

—0ff-site, on-site consmucton or changing land use parerns

—Deep well injecdon

- —Seasonal variadons

—Other (specify)

b. Has the owner/operator documented sources and patterns that contribute 10 or
affect the ground-water patterns below the waste management area?

c. Do water leve! fluctuatons alter the gcncral ground-water gradients and flow
direcdons?

<l ¢l MRl Rz

d. Based on water level data. do any head differendals occur that may indicate a
vertical flow component in the saturated zone? \i

OWPE
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Y/N

e. Did the owner/operator implement means for gauging long term effects on water

movement that may resuit fmm on-site or off-site construction or changcs in ‘
land-use patterns? _ | ,\J

3. Hydraulic conductvity

a. How were hydraulic conductivities of the subsurface materials dc:cnmncd" b WA #14
» Single-well tests (slug tests)? } R I '
. Muluplc-wcl.l tests (pump tests) . N
* Other (specify) ' : e N

b.If single-well tests were conducted, were they done by:

'+ Adding or removing a known volume of water? | A
 Pressurizing well casing? o e

¢. If single well tests were conducted in a highly pcrmcablc formation, were
pressure wansducers and high-speed recording equipment used to record Lhc
rapidly changing water levels? MIA
d. Since single well tests only measure hydraulic conductvity in a limited area, . o
were enough tests run to ensure a representative measure of conductivity in each
hydrogeologic unit? _ | ' MIA
e. Are the owner/operator's slug test data (if applicable)
consistent with existing geologic information (e.g., boring logs)? ﬂ’A

f. Were other hydraulic conductivity properties determined? N
g. If yes, provide any of the foliowing data, if available: '

« Transmissivity AL

 Storage coefficient _)g_lﬁ

©+ Leakage i

» Permeability _NIk

» Porosity PN

» Specific capacirty NIk .

+ Other (specify) '

4 'Idcnﬁﬁcaddn of the uppermost _aquif;r

a. Has the extent of the uppermost saturated zone (aquifer) in the fac111ry area been -
‘defined? If yes,

« Are soil boring/test pit logs included?

= Arc geologic cross-secuons inciuded?

45

b. Is there evidence of confining (competent, unfractured, conunuous. and low
permeability) layers beneath the site? If yes,

£ a4«

+ how was continuity demonstrated? _Se@  (lomment ‘ Al
~c. What is the hydraulic conductivity of the confining unit? (cm/sec.] N/A
" d. How vas it determined? MO B

OWPE
P



§§50.2°

Y/N |

e. Joes potential for other hydraulic communication exist
{e.q., lateral discontinuity between geologic units,
facies changes, fracture zones, cross cutting structures,
or chemical corrosion/alteration of geclogic units by -
leachate)? If yes or no, what is the rationale?

‘TIL? QJIULQ((-\L "f‘lm"bgb\ &c\pm,.d do be Luw\'c v\gb\q

..... Y j_ﬁ 'i"?d’g.“w £oonem by ptigh him 6\.._‘\

C‘x\fu <bn_,5 ﬁcln.‘%’i}/‘-ff%/ FAVReY i{'\ bedfo(i( + couadl 2xtend
J\OL&J&_V:CA i~ndp Ahg L‘\Iuﬁﬁ(%nri—?;wlﬁd(

G. Oche Evaluation of the Facility’s Ground-Water Monitoring Systern—-
Monitoring Well Design and Construction:

These qucstibns should be answered for each different well design present at the
facility.

1. Drilling Methods
a. What drilling method was used for the well?

« Hollow-stem auger
» Solid-stem auger
» Mud rotary {water)
 Alrrotary
* Reverse rotary
* Cable tool
« Jetdng
* Air drill w/ casing hammer
« Other (specify)

QooO0OoaQDE

b. Were any cutting fluids (mcludmg water) or addidves used during drilling? If
yes, specify: :
« Type of drilling fluid JL]A
» Source of waterused __-___&// A

+ Foam | MIA
* Polymers e w2 LA
* Other - MIA

¢. Was the curting fluid, or addinve, identfied?

MIA

d. Was the drilling equipment steam-cleaned prior to drilling the well?
» Other methods

e. Was compressed air used during drilling? If yes, -
¢ was the air filtered to remove oil?

- f. Did the owner/operator document procedure for establishing the poentometric
- surface? If yes, :

< how was the locaton established?

g. Formadon samples
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Y/N

* Were formation samples collected inidally during drilling?

* Were any cores taken contnuously ?

« If not, at what interval were samples taken?

NA

* How were the samples obtained?
plit spoon
—Shelby tube
—LCore dnli
—Other (specify)

+ Idendfy if any physical and/or chemical tests were performed on the
formation samples (specify)
S0t | and g yosed yiede, Sawples ey
Calle ket £or Chgrnicat (;va\h 'S

2. Monitoring Well Construcdon Materials

a. Idendfy constructon materials (by number) and diamctcrs (ID/AOD)

« Primary Casing pNC ~ A
« Secondary or vutside casing Sea=) ) 8

(double: construction)

» Screen E\(C H "

b. How are the sections of casing and screen connected?
* Pipe sections threaded

~+ Couplings (friction) with adhesive or solvcnt

* Couplings (friction) with retainer screws

+» Other (specify)

" ¢. Were the materials sieam-cleaned prior to installadon?
- If no, how were the materials cleancd? _ £ ackory Seq bed

12 [RSRPS

3. Well Intake Design and Well Development

a. Was a well intake screen installcd? '

» What is the length of the screen for the well?
5 -~ 12 -pez:(- .

s [5 the screen manufactured? _

B Was a nlter pack installea?

+ What kind of filter pack was em 10ycd"
C_ 'MV\ Sy i ca SG\“\

« Is the filter pack compatble with formadon materials ?

» How was the filter pack instailed? ,
Aheovan Hollow ~ Stew, augers  a§ hey were (’UIlaLf

NWPE
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Y/N
« What are the dimensions of the filter pack?
Alaweler of annoleg ~ 1a kil a min of | fed alove kereain
» Has a turbidity measurement of the well water ever been made? IV

» Have the filter pack and screen been designed for thein-situ materials?

. Well development
» Was the well developed?

« What technique was used for well development?
—Surge block
XBailer

—~=Air surging
XWatcr pumping
—Other (specify)

4. Annular Space Seals

a. What is the annular space in the saturated zone directly above the filter pack
filled with:
odium bentonite (specify type and grit)
—Cerrent (specify neat or concrete)
—Other (specify)

%g’ /le,“e:ﬁs

b. Was the seal installed by:
Droppmg material down the hole and tamping
Dropping material down the inside of hollow-stem auger
—Tremie pipe method
—LQOther (specify)

¢. Was a different seal used in the unsarurated zone? If ycs,

Was this seal made with?
X Sodium bentonite (specify type and grit)
XCement (specify neat or concrete)- Other (specify)

e Was this seal installed by?
—Droppmg material down the hole and tamping

Dropping material down the inside of hollow stem auger
—Other (specify)

d. Is the upper porton of the borchole sealed with @ concrete ¢ap 1o prevent
infiltration from the surface?

e. Is the well fitted with an above-ground protecaove device and bumper guards?

L4«

f. Has the protectve cover been installed with locks to prevent tampering?

H
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Y/N

H. Evaluation of the Facility’s Detection Monitoring Program
L Placcmc_m of Downgradicnt Detection Monitoring Wells
a An: thc ground-water monitoring wells or clusters located 1rnmcdlatcly adjacent

to the waste management arca? :
b. How far apart are the detection monitoring wells?  * joo ~ o0 /

c. -Does the owner/operator provide a radonale for the location of each
monitoring well or cluster?

d. Does the owner/operator identify the well screen Tengths of each
monitoring well or cluster?

€. Does the owner/operator provide an explanaton for the well screen lengths of
each monitoring well or cluster? '

~ f. Do the actual locatons of monitoring wells or clusters correspond to those
idendfied by the owner/operator? '

| === <

2. Placement of Upgradient Monitoring Wells

a. Has the owner/operator documented the location of. each upgradient
monitoring well or cluster?

b. Does the owner/operator prowdcancxplanauon for the locationts) of the -
upgradient monitoring wells? -

c. What length screen has the owner/operator employed in  the background
monitoring well(s)?

d. Does the owncr/opcrator prowdc an explanadon for the screen length(s)
' choscn” :

e. Does the acrual locaton of each background monitoring wcil or clustcr
correspond to that identfied by the owner/operator? S

L OfTice Evaluation of the Facility's Assessment Monitoring Program

1. Does the assessment plan specify:

~<

a. The number, location, and depth of wells?.

b. The rationale for their placement and identify the basis that mll be used to select
subsequent sampling locadons and depths in later assessment phases?

<

2. Does the list of monitoring parameters include all hazardous waste consdruents
from the facility?

\/ #Ac
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a. Does the water quality parameter list include other imponant indicators not
classified as hazardous waste constirtuents?

b. Does the owner/operator provide documentation for the hsted
wastes which are not mc]uded'f‘

3. Does the owner/operator’s assessment plan specify the procedures to be used to
determine the rate of constituent migration in the ground-water?

4. Has the ownerfoperator specified 2 schedulc of implementation in the assessment
~ plan?

5. Have the assessment monitoring objectives been clearly defined in the assessment
plan? '

a. Does the plan include analysis and/or rcwcvalua_tion to determine if significant
contamination has occurred. in any of the detection monitoring wells?

b. Does the plan provide for a comprehensive program of investigation to fully
characterize the rate and extent of contamninant migration from the facility?

c. Does the plan call for determining the concentrations of hazardous wastes and
hazardous waste constituents. in the ground water?

d. Does the plan employ a quarterly monitoring program?

6. Does the assessment plan identify the investigatory methods that will be used in the
assessment phase? '

a. Is the role of each method in the eva‘iuatiori fully described?

b. Does the plan provide sufficient descriptions of the direct methods 10 be used?

c. Does the plan provide sufficient descriptions of the indirect methods to be used?

d. Will the method conmibuie 10 the further characterization of the conmxmnant
movemeni?

7. Are the investigatory tcchmqucs utilized in thc assessment program based on direct
methods?

a. Does the assessment approach incorporate indirect methods to further support
direct mct.ho-ds"

b. Will the planned methods ca.ilcd for in the assessment approach ultimately meet
performance standards for assessment monitoring?

¢. Are the procedures well defined?

d. Does the approach provide for monitoring wells simular in design and
coasgucdon as the detecdon monitoring wells?

2
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Y/N

e. Does the approach employ taking samples during drilling or collccung core
samples for further analysis? '

8. Are the indirect methods to be used based on reliable and eccepted geophysical -
techniques?

NIk

‘& Are thcy capable of dctbcrmg subsurface changes resultmg fram contaminent
" migration at the site?

Mij

b. Is the measurement at an appropriate level of sensitivity to detect ground-water :
quality changes at the site? : IS

“¢. Is the method appropriate considering the nature of the subsurface materials? . Mk

d. Does the approach consider the limitations of these methods? MIA

e. Will the extent of contaminaton and constituent concentration be based on direct
methods and sound engineering judgment? (Using indirect methods to.
substandate the findings.)

9. Does the assessment approath incorporate any mathematical
modehng to predict contaminant movement?

a. Will site specific measurements be vudlized to accurately portray the subsurfs

b. Will the derived data be reliable?

¢. Have the assumptions been identified?

d.Have the physical and chemical properties of the site specific
"wastes and hazardous waste constituents been identified?

J. Conclusions
1. Subsurface geology

a. Have sufficient data been collected to adequately define ‘
petrography and petrographic variation?

b. qu; thc subsurface geochemistry been adequately defined?

¢. Was the boring/coring program adeguate to define subsurface geologlc variafi

d. Was the owner/operator’s narratve descripton complets and accurate in its
interpretation of the data? -

e. Does the geologic assessment address or provide means o resolve any
information gaps?

2. Ground-water flowpaths

a. Did the owner/operator adequately establish the horizontal anc_i_

vertical companents of ground water Tlow?

NAWwoe
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'b. Were appropriate methods used to establish ground-water flowpaths?

¢. Did the owner/operator provide accurate documentadon?

d. Are the potennometric surface measurements valid?

"¢, Did the owner/operator adequately consider the seasonal and mmporal 'cffi:cns on
the ground-water?

f. Were sufficient hydraulic conducnvxzy tests performed to docurnent lateral and

vertical variation ip hydraulic cdonductivéty in the entire hydrog*eologic
subsurface below the site?

3, Uppermost Aquifer

a. Did the owner/operator adequately define the upper-most aquifer?

4, Monitoring Well Construction and Design

a. Do the design and construction of the owner/operator's ground«ﬁatcr monitoring
wells permit depth discrete ground-water samples to be taken?

b. Are the samples representative of ground-water quality?

¢. Are the ground-water monitoring wells structurally stable?

. d. Does the ground-water monitoring well's design and consgucton permit an
accurate assessmnent of aguifer characteristcs?

5. Detection Monitoring

a. Downgradient Wells .
Do the locadon, and screen lengths of the ground-water momtonng wells or
clusters in the detecdon monitoring system allow the immediate detection of 2
release of hazardous waste or consttuents from the hazardous waste
management area to the uppermost aquifer? s

b. Upgradient Wells -
¢ Do the locadon and screen lengths of thc upgradient (background) ground-
water monitoring wells ensure the capability of collecting ground-water
samples representative of upgradient (background) ground-water quality

including any ambient heterogenous chemical characteristics?
6. Assessment Monitoring

a. Has the owner/operator adequarely charaztcnzcd site hydrogco!ogy to determine
contaminant migragon?

b. Is the detecton monitoring system adequately dcsigncd and constructed to
immediately detect any contaminant release?

A2 O
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¢. Are the proccdurcs used to makc a first:determination of contamination adequate? V

- d. Is the assessment plan adequate to detect, characterize, and track contaminant
migration?

e. Will the assessment monitoring wells, given site hydrogeologic conditions,
- define the extent and concentration of contamination in the horizontal and
vertical planes?

f. Are the assessment monitoring wells adequately dcmgncd and constructed?

g. Are the sampling and analysis procedures adequate to provide
_a_true measurement of contamination?

h. Do the proccdurcs used for evaluation of assessment monitoring data rcsult in
determinations of the rate of migraton, extent of migration, and hazardous
- constiruent composition of the contaminant plurme?

i. Are the data collected at sufficient frequency and duration to adcquatcly
determine the rate of migradon?

j. Is the schedule of implementation édcquatc?

k. Is the owner/operator’s assessment monitoring plan adequate?

» If the owner/operator had to implement his. assessment monitoring plan was
it implemented satisfactorily?

[z ta<z < e« |«

ATI. Field Evaluation
A. Ground-Water Monitoring System

1. Are the numbers, depths, and locations of monitoring wells in agreement with those
reported in the facility's monitoring plan? (Ses Secton 3.2.3.)

*

B. Monitoring Well Construction

1 Idcrmfy consmuction material matcnal diameter

a. anaryCasmg PVL /‘-{//iD
b. Sccond.aryoroutsxdccasmg _Gleed 9(91&{}\#\ CoSing g :( 0.

2. Is the upper porton of the borcholc scaled with concrete to prevent infiltratiok
frcm the surface?

N

3. Is the well fitted with an above-ground protecdve device?

4. Is the protective cover fitred with locks 10 prevent tampering? If a facility unlizes
more than a single well design, answer the above questons for each well design?
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Y/N

ITI. Review of Sample Collection Procedures

A. Measurement of Well Depths /Elevation .

1. Are measurements of both depth o standing water and depth 10 the bowwom of the
well made?

2. Are measurements taken to the 0.01 foot?

3. What device is used?

4.Ts there a reference point established by a licensed surveyor?

5. Ts the measuring equipment properly cleaned between well 1ocat ions to prevent
cross contamination?

B. Detection of Immiscible Layers

k-

1. Are procedures used which will detect light phase immiscible layers?

2. Are procedures used which will detect heavy phase immiscible layers?

=

C. Sampling of Immiscible Layers |

1. Are the immiscible layers sampled separately prior to well evacuadon?

I

Y

D. ngl Evaéuation

2. Do the procedures used minimize mixing with water soluble phases?

1. Are low ﬁelding wells evacuated to dryness?

2. Are high yiciding wells evacuated so that at least three casing volumes are removed?

y
y

3. What device is used to evacuate the wells? o : '
| | well baller + qruodGs PO

2

4. If any problems are encountered (e.g., equiprnent mal function) are they noted in
g field logbook?

Y
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Sample Withdrawal

1. For low yiclding wells, are samples for volatiles, pH, and oxidation/reduction
potential drawn first after the well recovers?

2. Are samplcs withdrawn with either ﬂurocar’oon/rcsms or stainless steel (316, 304 or

2205) sampling dcvmcs"

H#aq

3. Are samplmg dc_wccs either bottom valve bailers or positive gas displacement
bladder pumps? '

4. If bailers are uscd, is ﬂuorocarbonfrcsm coated wire, single strand stainless stccl
wire, or monofilament used to raise and lower the bailer?

5. If bladder pumps are used, are they operated in a continuous manner to prevent
-aeradon of the sample? '

b T e s -

-

6. If bailers are used, are they lowered slowly to prevent degassing of the water? |

. 7. If bailers are used, are the contents transferred to the sample container in a way that
minimizes-agitaion and aeration?

8. Is care taken to avoid placing clean sampling equipment on the .grbund orother
‘contaminated surfaces prior to insertion into the well?

9. If dedicated sampling equipment is not used, is equipment disassembled and
thoroughly cleaned between samples?

10. 1f samples are for inorganic analysis, does the cleaning .
 procedure include the following sequential steps:
a. Nonphosphate detergent wash?
b. 0ilute acid rinse %HNO or HC1)7?
c. Tap water rinse?
d. Type Il reagent grade water?

)
b)

i{)) \4_

11. If samples are for - prganic analysis, does the clcamng procedure include the
followmg sequennal steps: :

a N'onphosphatc detergent wash?

b. Tap water inse?

¢. Distlled/deionized water nnsc"

d. Acstone rinse?

¢. Pesticide-grade hexane rinse?

Z 2~<:<%<' -
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Y/N

12. Is sampling équ.ipmcm tharoughly dry before use?

13. Are equipment blanks taken t6 ensure that samp Ic cross-contamination has not
occurred?

14, If volatle samples are taken with a posmvc gas displacement bladder pump, are
purnpmg rates below 100 mi/min? o

F. In-situ or Field Analyses

1. Are the following labile (chemically unstable) parameters determined in the field:

a. pH?

i 3

b. Temperarure?

¢. Specific conductvity?

d. Redox potendai?

e. Chlorine?

f. Dissolved oxygen? -

g. Turbidity?

h. Other (specify)

2. For in-situ determinations, are they made after well evacustion and sample removal?

3. If sample is withdrawn from the well, is parameter measured from & split pordon?

4, Are momtonng equ1pment calibrated accordmg to manufacturer s
: spemﬁcatwns and consistent with SW-8467

5. Are the date, procedure and maintenance for equipment cahbrat‘lon
documented in the field logbook?

< <L R RRRRE

IV. Review of Sample Preservation and Handling Procedures

A. Sample Containers

1 Are samples tmnsfcrrtd from the samplmg dcwcc direcdy to their compatible
containers?

OWFE —
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A.rc sample containers for metals (morgamcs) analyses polycthylcnc with
polypropylene caps"

YN

3. Arc .mmplc containers for organics analysxs glass bottlcs with ﬂuorocarbonmsm- |
lined caps?

4, If gliss bottles are used for metals samples are the caps flucrocarbonresin-lined?

Mk

5. Are the sample containers for metal analyses cleaned. using these secfuexﬁ.tial

steps
- a. Nonphosphate detergent wash"’ ' / / A
b. 1:1nitric acid rinse? ‘ MIA-
- ¢. Tap water rinse? M-
d. 1:1 hydrochloric acid rinsg? M
¢. Tap water rinse? M
f. Distiiled/deionized water rinse? M/
6. Are the sample containers for organic analyses cleaned using these sequential steps:
~ a Nonphosphate detergent/hot water wash? A 7/@
b. Tap water rinse? i
¢, Distilled/deionized water fnse? N IA
d. Acetone rinse? A
¢. Pesticide-grade hexane rinse? s

7. Are tip blanks used for each sample container type to verify cleanliness?

B. Sample Preservation Procedures

1. Are samples for the following analyses cooled to 4°C:

a. TOC?. M /A
b. TOX? o ' B} M/
¢. Chloride? ' MIA N
d. Phenols? Mit]
e. Sulfate? N A
f. Nitrate? M/IA
. g. Coliform bacteria? N/A
h. Cvanide? B MIA
i. Oil and grease? N 1B

j- Hazardous consttuents { 261, Appendix VIII)

OWPE

A AN

eredoa



§950.2°

| | Y/N
2. Are samples for the following analyses field acidified 1o pH <2 with HNO,:
8. Iron? - M4
b. Manganese? AMIA
¢. Sodium? I
d. Total metals? : 5 WA
e. Dissolved merals? . Lepd  apinf o
f. Fluoride? ' ’ e
g. Endrin? Al A
h. Lindane? VIr
i. Methoxychlor? A A
j. Toxaphene? Mif
k. 2,4, 1‘2:? v
1. 2,4,5 TP Silvex? I VTN
m. Radium! AN A
n. Gross alpha? MIA
0. Gross beta? AIA
3. Are samples for the foliowing analyses field acidified to pH <2
with H,50,: : ]
a. Phenols? AITA
b. Oil and grease? | A
4. Is the sample for TO_VC analysis field acidified to pH <2 with HC1? WA
- 5. 1s the sample for TOX analysis preserved with 1 ml of 1.1 M sodium sulfite? M I
6. Is the sample for cyanide analysis preserved with NaOH to pH >127 A 1A
| C. Special Handling Considerations )
1. Are organic samples handled without filtering? \/
2. Are samples for volatile organics wransfered to the appropriate vials to eliminate
headspace over the sample?

3. Are samples for metal analysis split into two portions?

AA

4..Is the sample for dissolved metals filtered through & 0.45 micron filter?

5. Is the second portion not filtered and analyzed for total metals?

YA

6. Is one equiprnent blank prepared each day of ground-water sampling?

< < K

OWPE
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Y/N

V. Review of Chain-of-Custody Procedures
A. Sample Labels

1. Are sample labels used?

2. Do they provide the following information:

.. Sample identficaton number?

b. Name of collector?

¢..Date and time of collection?

~d. Place of collection?

¢. Parameter(s) requested and preservatives used?

3. Do they remain legible even if wet?

B. Samplg'fieal.s

1. Are sample seals placed on those containers to ensure samples are not altered?

o leeddd < <

C. Field Logbook

1. Is a field logbook maintained?

2. Does it document the following:

&. Purpose of sampling (c.g., detection or assessrnent)"

b. Locadon of well(s)?

~ ¢. Toral depth of each well?

~d. Static water level depth and measurement technique?

e. Presence of immiscible layers and detection method?

f. Collection method for immuiscible layers and sample identification numbcrs"

g. Well evacuation procedures?

-h. Sample withdrawal procedure?

i. Date and tdme of collection?

. Well sampling sequence?

k. Types of sample containers and samplc 1dcnuﬁcanon numbcr(s)‘?
I. Preservanve(s) usea? '

~m. Parameters requested?

n. Field analysis data and method(s)?

0. Sample distribution and transporer?

p. Ficld observadons?

| Add e |
R A R R R N S R NS K S IV

OWPE
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~ —Unusual well recharge rates?

—Equipment malfuncdon(s)?

—Possible sample contarninadoen?

—Samnpling rate?

D. Chain-of-Custody Record

1. I's a chain-of-custody record included with each sample?

Hs

¢

2. Does it document the following:

a. Sample number?

b.Bignature of collector?

¢. Date and tirne of collection?

d. Sample type?

e. Staton locaton?

f. Number of containers?

g. Parameters requested?

h. Signanires of persons involved in chain-of-custody?
i. Inclusive dates of custody? '

E._Samgﬁle Analysis Request Sheet

1. Does & sample analysis request sheet accompany each sample?

54.,{:4%% AL« <

3

2. Does the request sheet document the following:

a. Name of person receiving the sample?

b. Date of sample receipt?

¢. Duplicates?

d. Analysis to be performed?

G X

vI. Review of Quality Assurance/Quality Control

A.Is the validity and reliability of the laboratory and fleld generated dsts ensured
by a QA/QC program?

B. Does the QA/QC program Include:

1. Documentation of any deviadon from epproved procedures?

OWPE
&-23
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Y/N

2. Documentation of analytcal results for:

a. Blanks?

b. Standards?

¢. Duplicates?

d. Spiked samples?

e. Detectable limits for each parameter being analyzed?

w~~<“\<\4,<\<

C. Are approved statistical methods used? ‘ B ' M/ A

D. Are QC samples used to correct data? | N

E. Is all data critically examined to ensuré it has been properly calculated and \

~ reported? ' / .

VII. Surficial Well Inspebtion and Field Observation

A. Are the wells adequately maintained? : | _ \/ :

B. Are the monitoring wells protected and secure? \/’

C. Do the wells have surveyed casing elevations? 7- S '\/

D. Are the ground-water samp.les-turbid? | - \/

E. Have all physicﬁl characteristics of the site been noted in the inspector’s field '\/
notes (i.e., surface waters, topography, surfacg features)?

.

F. Has a site sketch been prepared by the field iﬁspector with scale,'nbrth arrow,
~ location(s) of buildings, location(s) of regulated units, locations of monitoring \
wells, and a rough depiction of the site drainage pattern? ‘ '

OWpE
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VTN

YIIL Conclusions

A.Is the facility currently operating under the correct monitoring program
according to the statistical analyses performed by the current operator? '

N

B. I oes the ground-water monitoring system, as designed and op?érated, gllow for
detection or assessment of any possible ground-water contamination caused by
the facility? :

C. Does the sampling and analysis procedure permit the owner/operator to detect
and, where possible, assess the nature and extent of a release of hazardous
constituents to ground water from the monitored hazardous waste management
facility? '

\/

OWPE
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10.
1.
12.

13.

COMMENTS - APPENDIX A
Elements of the facility's Sampling and Analysis Plan are incorporated into the Ground Water
Assessment Plan located in the approved Amended Closure Plan,
The installation of one or more deep bedrock wells and performance of assorted Berea
Aquifer tests are being postponed until the horizontal and vertical extent of ground water
contamination in the uppermost aquifer 1s fully defined. At that time, Vernitron will submit
a revision to the Ground Water Qua‘l_ity Assessment Plan portion of the approved Amended

Closure Plan detailing:

a) results of the investigation to determine the horizontal and vertical extent of
contamination in the upper aquifer, and,

b) ‘a proposal for assessing the impact of the RCRA unit, if any, and the quality of the
Berea bedrock aquifer.

Slug tests will be conducted at the site as a part of the Ground Water Assessment. At the time
of the CME inspection, monitoring wells #5, #6, and #7 were not completed.

Analytical results for ground water sampled in monitoring wells #1, #2, and #3 have been
documented and presented in the closure plan. Subsequent sampling analytical data has not
been submitted by the facility.

This information is asked for in the consultant's field documentation forms, however, only
blank forms were provided in the approved Amended Closure Plan (Appendix B) Only the
subcontractor's drilling logs were available at the time of this review.

see comment #5 above.

see comment #5 above.

see comment #5 above.

see comment #5 above.

see comment #5 above. |

Not enough information is provided.

A generalized cross-section was provided.

Ground water appears to be under confining pressure. Water levels in each well rose several

A-30



14.

135.

16,

17.

18.

20.

21

22,

22a.

23.

25.

26.

27.

feet after the borings were terminated and the wells installed.

Slug tests will be performed upon the installation and completion of all proposed monitoring
wells in order to determine hydraulic conductivity and other hydrogeologic parameters.

A generalized cross-section is provided in the approved Closure Plan.
Water levels rose in each monitoring well to 3 to 5 feet above the top of the screened interval.

The potentiometric surface of the upper most aquifer was determined by surveying the top
of casing and ground surface at each monitoring well, and using the water levels from each
well to determine relative elevations based on an on-site datum of 100.00 ft.

A bentonite-cement slurry was used to grout the remaining well annulus, from the well seal
to the ground surface.

The facility is sampling for parameters specified in the approved Amended Closure Plan.
The schedule of implementation is provided in the approved Amended Closure Plan.

The facility has not established vertical components of ground water flow at this time.
Sufficient water level elevation data are not available to determine seasonal and temporal
variations in ground water flow directions. :

The most recently collected water level elevation data may not be valid. The data indicate a
shift in ground water flow direction. However, it is unclear at this time whether this apparent
change in ground water flow direction is the result of seasonal or temporal variations in flow
or to an error in surveying the recently installed well risers.

In-situ hydraulic conductivity testing will be conducted at the site as a part of the Ground
Water Assessment program. At the time of the inspection, proposed monitoring wells #5, #6,
and #7 were not completed.

The facility is taking a phased approach to determine rate and extent of ground water
contamination as described in the approved Amended Closure Pilan.

_The most recent analytical data is provided in the approved Amended Closure Plan. These

data are several years old. Recent sampling data has not been provided to the Ohio EPA.
The company has not completed quarterly ground water sampling as required by OAC 3745-
65 93 (D)(7)

According the approved Amended Closure Plan (approved September 20, 1993), monitoring |
well installation should have been completed within six months of the plan approval date..

a-31



28.

29.
30.

31.

32.

33.
34.

35,

36.
37.

38.

No light phase immiscible layers have been found to date.

Teflon bailers with bottom spigots are used to withdraw the ground water sample from the
monitoring well. '

Non-phosphate detergent wash, rinse water, and type II reagent grade water is used (in that

order) to decontaminate all sampling equipment.
See comment #30.

pH / Conductivity readings are not reliable due to equipment malfunction in the field. Also,
ground water temperature readings were not taken.

All sample bottles were laboratory certified clean before use. No cleaning was necessary.
see comment #33.

Chain-of-Custody documentation is included with each sample cooler being sent to the
laboratory. '

Request for Analyses documentation accompanied each sample cooler to the laboratory.
The facility has affected ground water quality and is currently in assessment monitoring.

The number and location of wells are not adequate to allow for the detection or assessment
of any possible ground water contamination caused by the facility.



Company, .\/’ern(-"roﬂ- Pie'.zoejéc(’rfc Phvigion. - . EFA LD. NumberQHD 052 324 290

Company Address: O?ag ’F;f’bt& goo_d1 Bedgfﬂj o O

‘Company Contact/Official: N K enneth KUPC&K. Title: anaﬁ e

Date of Inspecdon:_ Ol /ﬁ"?/ LAY

oHio E"Pfl

Inspector’s Name: 7;;&_ °. ‘r:,;&he(' Branch/Organization; AMECO / DD AW

a) surface irnpoundment
b) landfill

c) land treatment facility

1. Has a ground water monitoring plan been submitted to the Director for facilities containing a
surface impoundment, landfill, land treatment faclity?

2. Was the ground water monitoring plan reviewed prior to the site visit? If "No,” explain.

A. Was the ground water plan reviewed at thc facility prior to the actual site inspection?
If "No," explain. _ .

3. Has a ground water momtbring program (capable of determining the facility’s impact on the

quality of ground water in the uppermost aquifer underlying the fac:i]ny) been xmpfcmented"
3745w65-90(A}

4. Has at'least one moniton'ng well bccﬁ installed in the uppcrﬁlost aquifer hyd.raulically upgradient
from the Limir of the waste management area? 3745-63-91(A)(1)

A.  Are sufficient ground water samples from the uppermost aquifer, representative of
background ground water quality and not affected by the facility, ensured by proper well

1) Numbcr(s)‘?

2} Location?

3} Depth?

Y =YEL, MeMO, MA=NOT APPUCASLE
NS = NOT SPECFED, * = COMMENT Page 1 of 5
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APPENDIX A-1.

bl

Have at least three momtonng wells been installed hydrautically downgradlcnt at the limit of the
waste handling or management area? 3745-65-91(A)(2) -

Have the locauons of the waste handling, storage, or dlSpOS&l areas bccn vcnﬁcd to conform with
mformauon in the ground water monitoring plan?

Do the rittmbers, locations, and depths of the ground water monitoring wells agree with the. data
in the ground water monitoring system program? If "No," explain dlscrcpancxcs :

Y

Have all monitoring wells been cased in 2 manner “that:

. A, Maintains the mtcgnty of the bore hole?

~<

B.Is scrccncd and packed to enable sa.mulc collection at depths where appropnatc aquifer flow
exists?

-

C. Prevents contamination of samples and ground water by sca.lmg thc annular space abovc the
samphng depth with a snirable material? 3745-65»91(C)

Has a ground water sampling and analvs:s plan been developed? 3745-65-92(A)

“A. Has it been foilowed?

B. Is the plan kept at the facility?

C. Does the plan include procedures and techniques f,or:. :
1) Measuring ground water elevations? 3745-65-92(A)(1) -

i

2) Detection of immiscible layers, where applicable? 3745-65-92(A)(2)

i

3) Céllecting grou.ud'waltcr samples including? 3745-65-92(A)(3)
a)” Well evacuation? 3745-65-92(A)(3)(a)

i
l‘ s

L
i

- b) Sample withdrawal? 3745-65-92(A)(3)(b)

¢) Sample equipment? 3745-65-92(A)(3)(c)

d) Sample containers and handling? 3745-65-92(A)(3)(d) -

¢) Sample preservation? 3745-65-92(A) (3)(€)

/| ds)<

4) Performing ﬁeld analys:.s, including:

a) Procsdurcs and forms for rccordmg raw data and the exact location, time, and facility
specific considerations associated with the data acquisitions?
3745-65-92(A)(4)(a)

b) Calibration of field instruments? 3745-65-92(A)(4)(b)

¢) Procedures for sample filtration? 3745-65- 92(A)(4)(c)

5) Decontamination of equipment? 3‘745—65—9’2(A)(5)

6) Disposal of purge water? 3745-65-92(A)(6)

WLl L) 2] L

Y ~YES N=NC. NA=NOT APPLCASLE
NS =NQT SPECFIED, *=COMMENT Page 2 of 5

* L



7} Ground water sample analysis of all anphcablc consrituents assccmc,d with t.he facility
inciuding: 3745—65~92(A)(7)

) Constiruenis? 3745-65-92(A)(7)(a)

b) Analytical method and detection limit? 3745-65-92(A)(7)(b)

.¢) Sample holding time? 3745-65-92(A)(7)(¢) .

8) Quality assurance/quality controk
a) Samples for field/lab/equipment blanks? 3745-65-92(A)(8)(a)

b) Duplicate samples? 3745-65-92({A)(8)(b)

¢) Potential interferences? 3745-65-92(A}(8)(c)

) Chain of custody procedures:

a) Standardized field tracking reporting forms to establish sample custody for the field prior
to and during shipping? 3745-65-92{A}(%)(2)

b) Sample labels containing all information necessary for effective samplc tracking?
3745-65-92(A)(9)(b)

| 10. Have the required parameters in ground water samples been tested quartesly for the first yea:’?
3745-65-92(B) and (C)(1)

A. Arethe ground water samples analyzed for the following:

1) Parameters characterizing the smtabihry -of the ground Watcr as a d::mkmg supply’
3745-65-92 B(1) -

2) Parameters establishing ground water quality? 3745-65-92 B(2)

3) Parametcrs used as indicators of ground water contamination? 3745-65-92 B(3)

a) Ara at least four rcphcate measurements obtained for each sample?
3745-65-92(C)(2) -

b} Are prows:.ons made to calculate the initial background arithmetic mean and variance of
the respective parameter concentrarions or values obtamed from well(s) dunng the first

year? 3745-65-92(C)(2)

B. For faciliﬁcs which have comp]icd with first year ground water sampling and analysis
requirements:

1} Have samples been cobtained and analyzed for the indicators of ground water quality at
least annually? 3745-65-52(D)(1)

2) Have samples beer obtained and anélyzcd for the indicators of ground waler
contamination at least semi-annually? 3745-65-92(D)(2) .

C. Werse ground water surface elevations determined at each momtonng well each time a
sample was taken? 3745-65-92(E)

Y =YEL N=NO, NA=NOT APPUCABLE
3= NOT SPECIFIED, =~ COMMENT Page 3 of 5
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APPENDIXA-T

D. Were thc ground water surface clcvauons evaluated to dctcrmmc whethcr the momtormg
wells ars propcriy placed? 3745-63-93(F)

E. If it was determined that modlﬁc.auon of the number, location or depth of monitoring wells
was necessary, was the system brought into compliance with 3745-65—91(A)"
3745-65-93(F)

11 Has an outline of a ground water quality assessment program been prepared? 3‘745-65—93(A}

NA 4y

A. Does it describe a program capable of determining:

1) Whether hazardous wasté or hazardous waste constituents bave entered the ground
water? 3745-65-93(A)(1) :

2) The rate and extent of migration of hazardous waste or hazardous waste
constituents? 3745-65-93(A)(2)

3) Concentrations of hazardous waste or hazardous waste constituents in ground watcr"
3745-65-93(A)(3)

B. Have at least four replicate measurements of each indicator parameter been -
obtained for samples taken for each well? 3745-65-93(B)

Mk

‘1) Were the results compared with the initial background mean?

Mk

a) Was each well considered individuatly?

i

b) Was the Student’s t-test used (at the 0,01 level of significance)?

MIB

2) Was a significant increase (or pH decrease) found in the:’

a) Upgradient wells?

MIA

b) Downgradient wells?

MIA

If "Yes," Compliance Checklist A-2 must also be completed.

NI

12. Have records been kept of analyses for parameters cstabhshmg ground watcr quahty
and indicators of ground water contamination? 3745-65-94(A)(1)

NIA -

13. Have records been kept of ground water surface elevations taken at the umc of
sampling for each well? 3745-65-94(A)(1) ‘ :

14. Have the following been subtmttcd to the Dircc:dr. 3745-65-94(A)(2)
A. Tnitial background concentrations of parameters listed in 3745-65-92(B)(1) within 15 days

after completing each quarterly analysis required during the first year? 3745-65-94(A)(2)(a) -

N/A

B. For each well, any parameters whose concentrations or vahies have exceeded the maximum

contaminant levels allowed in drinking water supplies? 3745-63-94(A)(2)(a)
C. Annual reports including: 3745-65-94(A)(2)(b) '

1) Concentrations or vatues of parameters used as indicators of ground water
contamination for each well? '

Y =YES, N=NQ., MA=NCT APPUCABLE . .
N3 = NOT SPECTFIED, *=COMMENT Page 4 oI )



2} Separate identification of any s:gn.:.ficam differences from initial back.ground found in
upgradient wells? 3745-65-94(A}(2)(b)

MK

3) Results of the evalnation of ground water surface elevations?

4) Was the Anuual Report submitted by March 1 of the following year? 3745-65-75(F)

<

Y =YEL, NaNO, MNA=NCT APPUCABLE
NS = NOT SPECTFIED,  © = COMMENT Page 5 of §
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COMMENTS APPENDIX A-1

Upgradient well MW-4 was installed and sampled in January
1995, Data for this well have not yet been submitted to Ohioc
EPA. Thus it is unknown if the samples obtained from this
well are representative of background water quality at the
site. - :

Wells MW-1 and MW-2 are actually located within the drum
storage unit. Based on previously collected data (1989 and
1994), MW-3 is downgradient of the limits of the storage unit.
Additional water level elevation data are needed tc comfirm
that the ground water flow directicn has not changed or that
seasonal or temporal variations do not occur in the ground
water flow direction. '

The facility began ground water monitering in the assessment
phase as part of closure activities..

See comment 3.
Supplemental Annual Report Forms for Ground Water Monitoring

Data have not been submitted by the company during the
compliance period under evaluation. '

g



Company Na.me \/ﬁrnﬁ\“mn & z.z.ae.ﬁe;c,{-m( D\u EPAID. Vumbcr OH"O 052 3’2‘-{ 2‘?0

Company Address;___ =2 3, Fyu oes FPosd _ 6@9&%0‘\ oi4

Company Contact/Official: e ‘(G’-nwe.‘H‘\r Vk:zfq:.,!( Title: m drdg er

Date of Inspection: ﬁﬂu&n’; 371 1995

Inspector’s Name: Todd R. Fisher Branch/Organization ©tho EP4_/Meps / Qo AGW,

a) surface impoundment
b) landfill

¢} land treatment facility

1. Has (Have) companson(s) of ground water contamination indicator parameters for the
upgradient well(s) 3745-65-93(B) shown 2 significant increase {or pH dccrcase} over imitial -
background?

A. If "Yes,"” has(have) the increase(s) been submitted to the Dn'cctor as part of the annual
report? 3745-65-94({A)(2)

2. Have comparisons of indicator parameters for the downgradient wells 3745-63-93(B) shown a
significant increase (or decrcase) over initial background?

Wik

A. If"Yes," were additional ground water samples taken for those downgradient wells where
the sigmificant difference was determined? 3745-65-93 (C)(2)

1) Were samples split in two?

¢ 11

2) Was the significant difference due to labaratory error?
{If "Yes," do not continue.)

3. I s1gm.ﬁmm differences were not duc o laboratory crror, wWas a written notice seat to the
Director within 7 days of (Iaboratory) confirmaton? 3745-65-93(D)(1) '

i

4. Within 15 days of notification of the Director was a ground water qu,ahty assessment plan
(GWQAP) submitred? 3745-65-93(D)(2)

* 2L

A. Does the GWQATP specify the following:
1) Hydrogeologic conditions at the faciiity? 3745-65-93(D)(3)(a)

2) The detection monitoring program implemented by the facility, including, but not limited to:

L

Y =YER NaoNG, HNA=NJT APPUCABLE
NE = HQT SPECIFIED,  © = COMMENT : Page 1 of 3



.a) The number, location, depth, and construction of detecdon
monitoring wells with written documentation?
3745-65-93(D)(3) (L) (i)

b) A summary of derection | momtormg analytical data with wrien documentation of the
" results? 3745-65-93(D)(3)(b)(H) :

¢} A summary of statistical anaiyscs applied to the data? 3745-65-93(D)(3)(b)(1ii)

N4

3) The investigative approach to be followed during the assessmeat, inciuding, but not mited
to: : .

2:_)- The proposed number, locaton, dcpth, ins.l:allar.ion methaod,
' and construction of monitoring wells? 3745-63-93(D)(3)(c)(i)

b) Thke proposed methods for gathering additional hydrogeologic mformauon”
3745-65-93(D)Y(3) () (i) -

¢) The proposed use of suppomng methodalogy (e.g., soil gas analysis, geophysics)?
3745-65-93(D)(3)(c)(ii)

| d) The proposed methodology for determining contaminant migration rates?
3745-65-93(D)(3)(c)(iv).

4) Sampling and analysis procedures as specified under paragraph (A)
of Rule 3745-65-92 of the Qhio Administrative Code? 3745-65-93(D)(3){d)

. 5) Proposed data evaluation proccdmcs, including, but not limited to:
a) Utilization of statistical data cvaluation? 3745-65-93(D)(3)(e)(i)

b) Utilization of computer models? 3745-65-93(D)(3)(e) (i) N
~c) Criteria that will be utilized to determine if additional assessment activities are w
warranted? 3745-65-93(D)(3)(<) (i) |

6) A séhcdulc of implementation? 3‘745-65—93(13)(3)(3 \/
B. Does the plan allow for determinarion of: ' _

‘1) Rate and extent of migration of hazardous waste constituents? 3745-65-93{D_) (4)(a) \{

2) Concentrations of the hazardous waste or hazardous wasie constituents? 3‘745—65— AN /
FLN(H)(b) '

C. Isit indicated that the st dctemauon was made as soon as technically feasible?
3745-65-93(D)(5)

1) Within 15 days after determination, was a #written report containing the assessment of
ground water quality submitted to the Director?

D. Has it been determined that hazardous waste or hazardous waste constituents from the
facduy bave entercsd the ground water?

Y =YEQ, H-NO.- NA = NCT APPUCABLE
N = NOT SPECFIED, - CCMMENT : Page 2 of 3
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APPENDIX A2 .0

1) If "No,” was the original detection evaluation program, required by OAC Rule 3745-65-92
reinstated?

M IA

a) Was the Director notified of the reinstatement of the program within 15 days of the
determination? 3745-65-93(D)(6)

NJh-

E. Ifit was dctcrnnned thar hazardous waste or hazardous waste constimems have entered the
" ground water:

1) For facilitics where the program was implcmcnicd prior to final closure, have

determinations of hazardous waste or hazardous waste constituents continued on a quarterly

basis? 3745-65-93(D)(7)(a)

2) Were(are) records kept of the analyses and evaluations specified in the ground water quality AN /

assessment plan throughout the active life of the facility? 3745-65-94(B)(1)

a) fa cﬁspésal facility, were (are) records kept throughout the post-closure period as well?

M /i

F. Are anoual reports submitted to the Director confaining the resuits of the ground water
quality assessment program? 3745-65-94(B)(2)

I ¢

1) Do the reports include the calculated or measured rate of migration of hazardous waste or
hazardous waste constituenrs?

2) Have the annual reports besn submitted by March 1 of the following year?(3745-63-75(F))

#

Y =YES, NeNO, MA=NOT APPUCASLE
NS = NOT SPECIFIED,  ° = COMMENT
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APPENDIX A-2 COMMENTS

The facility began ground water monitoring in the assessment
phase a part of closure activities.

The company submitted a GWQAP as part of its closure plan when
directed teo do so by the Chio EPA in 1992,

The company has not collected and analyzéd ground water
samples on a quarterly basis as required by OAC 3745-65-
93 (D} (7). :

Supplemental Annual Report Forms for Ground Water

Monitoring Data have not been submitted by the company
during the compliance period under evaluation.

A-35
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